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The rapid integration of 2019 large earthquake source
information in Taiwan
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Abstract

Taiwan is located on an active orogenic belt where the Philippine Sea plate
converges toward the Eurasian plate with a speed of 8.2 cm per year. This rapid
convergence induced dramatic crustal deformation, very active faults and high
seismic activity over the past few years in Taiwan, and brought many earthquake
disasters. This integrated plan analyzes the geological and seismotectonic of the
seismic source area after the 2019 Hualien earthquake. By performing the body wave
source inversion to analyze the time-space distribution of the source rupture process,
which can quickly establish the preliminary results of the source rupture process after
the earthquake.

This project develops three applications for earthquake detection by neural
networks including earthquake detection and localization. For earthquake detection,
recurrent neural networks have been used for real-time earthquake detection, while
deep convolution neural networks have been used for P and S wave picking. For
epicenter localization, an attention layer has been integrated with recurrent neural
network for predicting epicenter in the early stage of earthquake occurrence.
Extensive simulations were conducted to evaluate the performance of the developed
schemes based on the collected earthquake waveforms in Taiwan. From the
simulation results, the developed schemes outperform the traditional schemes in terms
of time and accuracy.
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